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Abstract	
	
	 Moringa	oleifera	 is	 the	 plants	which	 have	 high	 nutritional	 content	 of	minerals	
and	 vitamins.	 In	 Indonesia,	 the	 cultivation	 of	 M.	 oleifera	 still	 utilizing	 vegetative	
propagation.	 Therefore,	 the	 resulting	 seedlings	 are	 limited	 and	 have	 a	 low	 quality	 of	
seeds.	To	solve	the	problems,	rapid	M.	oleifera	propagation	and	sustainable	high	quality	
of	seeds	through	in‐vitro	culture	are	needed.	This	study	aimed	to	determine	the	effect	of	
somatic	 embryogenesis	 induction	 of	M.	oleifera	 leaves	 due	 to	 the	 adding	 variation	 of	
plant	growth	regulators	concentration	of	Napthalene	Acetic	Acid	(NAA)	and	Kinetin	 in	
MS	medium	 in‐vitro.	This	study	was	conducted	using	a	completely	randomized	design	
with	four	treatments,	are	M1	(MS	0),	M2	(MS	+	NAA	0.5	mg/L	+	Kinetin	1	mg/L),	M3	(MS	
+	NAA	1	mg/L	+	Kinetin	1	mg/L),	and	M4	(MS	+	NAA	1	mg/L	+	Kinetin	0.5	mg/L)	and	
there	were	three	replication	of	each	treatments.	Parameters	observed	that	were	the	rate	
of	 induction	 time,	 color	 and	 texture	 of	 callus.	 Data	 were	 analyzed	 using	 analysis	 of	
descriptive.	The	 results	 showed	 that	 the	 addition	of	 plant	 growth	 regulators	NAA	and	
Kinetin	 at	 various	 concentration	 affected	 callus	 growth	 of	 M.	 oleifera	 leaves	 on	 MS	
medium	 in‐vitro.	 The	medium	 concentration	 of	 M2	 (MS	 +	 NAA	 0.5	mg/L	 +	 Kinetin	 1	
mg/L)	was	the	optimal	concentration	on	callus	induction	(on	fourteenth	day),	the	callus	
has	white	color	and	compact	texture.	
	
Keywords	
callus	induction;	kinetin;	Moringa	oleifera;	Napthalene	Acetic	Acid	(NAA)	
	
1. Introduction	
Moringa	 oleifera	 is	 one	 of	 the	 most	 popular	 plants	 belonging	 to	 the	 family	 of	
Moringaceae	(Saini	et	al.,	2012).	M.	oleifera	has	unique	characteristics	which	attract	such	
toughness	 tree,	 easily	 propagated,	 and	 resistant	 to	 drought	 with	 very	 low	 growth’s	
requirements	regard	with	nutrients,	water,	and	its	management	which	these	plants	play	
an	important	role	also	in	the	utilization	field	of	medicine	and	nutrition	(Magana,	2012).	
M.	oleifera	is	one	of	the	promising	commodity	in	the	food	sector	for	its	rich	nutrients	and	
minerals	as	well	as	the	ability	of	trees	to	produce	leaves	with	maximum	condition	even	
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at	 the	 end	 of	 the	 dry	 season	when	 other	 food	 sources	 are	 rarely	 to	 be	 found	 (Fuglie,	
1999).	Every	part	of	the	M.	oleifera	tree	has	a	strong	activity	as	pharmaceuticals.	Such	as	
their	leaves,	roots,	seeds,	bark,	fruit,	pods,	and	flowers	act	as	a	stimulant	of	the	heart	and	
blood	circulation,	antitumor	pyretic,	anti‐epileptic	and	anti‐inflammatory	(Kumar	et	al.,	
2010),	 antiulcer,	 antipasmodic,	 diuretics,	 anti‐hypersensitive,	 cholesterol	 lowering,	
antioxidant,	antidiabetic,	hepato‐protective,	 antibateri	and	anti‐fungal,	and	some	other	
treatments	of	different	diseases	 (Anwar	et	al.,	2007).	 In	Africa,	M.	oleifera	 is	used	as	a	
food	 enhancer	prenatal	 nutrition	 in	 pregnant	women	 (Amin	 et	 al.,	 2007),	 as	well	 as	 a	
program	 of	 food	 sovereignty	 in	 Africa	 and	 India.	 M.	 oleifera	 as	 a	 way	 to	 combat	
malnutrition	 because	 it	 contains	 high	 vitamins,	 proteins	 and	minerals.	 In	 addition,	M.	
oleifera	seeds	can	be	used	to	purify	water	(Diatta,	2001)	The	study	 further	stated	that	
the	 purification	 of	 water	 not	 only	 reduces	 solid	 contaminants,	 but	 rather	 the	 overall	
harmful	bacteria	contained	in	the	water.	
	
In	 Indonesia,	 the	 cultivation	of	M.	oleifera	 has	not	been	done	 and	only	based	on	
vegetative	propagation	(grafting	or	cuttings)	and	generative	(seeds)	so	the	limitations	of	
seeds	as	planting	materials	often	occur.	Planting	with	an	area	of	approximately	500,000	
hectares	to	fulfill	the	demand	requires	5	billion	seedlings	(Jahn,	1986).	Limitations	of	the	
seedlings	should	be	has	an	appropriate,	economical,	and	efficient	propagation	solution.	
	
The	 most	 appropriate	 method	 to	 apply	 is	 utilize	 tissue	 culture	 techniques	 by	
taking	 part	 of	 the	 M.	 oleifera	 plant	 which	 is	 not	 limited	 to	 the	 seed	 then	 carried	
regeneration	 initiation	 of	 embryogenesis,	 starts	 induction	 of	 somatic	 embryos	 for	
reproduction	purposes.	Tissue	culture	itself	is	the	cultivation	of	a	plant	tissue	(explants)	
into	complete	plants	with	properties	like	its	parent	which	explants	will	be	wrapped	with	
a	special	wrapper	that	makes	explant	is	not	easily	damaged	and	can	grow	well	(Marfori,	
2010).	The	combination	of	Kinetin	 and	NAA	as	plant	 growth	 regulator	 (PGR)	plays	an	
important	role	in	in‐vitro	culture	to	stimulate	growth	of	certain	cells	or	tissues	that	have	
not	differentiated.	So	we	need	further	study	to	determine	the	right	combination	PGR	for	
maximum	growth	of	explants	especially	M.	oleifera	leaf	explants.	
	
This	 study	 aimed	 to	 describe	 the	 effect	 of	 somatic	 embryogenesis	 induction	 of	
Moringa	 leaves	 	 due	 to	 the	 addition	 of	 various	 concentrations	 of	 growth	 regulators	
Napthalene	Acetic	Acid	(NAA)	and	N6‐furfuryladenine	(Kinetin)	on	MS	medium	in‐vitro.	
	
	
2. Materials	and	Methods	
	
2.1. Sterilization	of	Explants	
	
The	study	was	conducted	in	April	2016	at	the	Laboratory	of	Plant	Bioscience	and	
Engineering,	 Department	 of	 Biology,	 Faculty	 of	 Mathematics	 and	 Natural	 Science,	
Institut	Teknologi	Sepuluh	Nopember.	
	
Explants	 used	 are	 Moringa	 leaf.	 Sterilization	 of	 explants	 performed	 in	 several	
stages.	The	first	stage	is	the	tools	that	have	been	sterilized	prepared	in	LAF.	The	explants	
were	washed	with	running	water	for	10	minutes,	soaked	in	a	solution	of	detergent	for	
10	 minutes,	 soaked	 in	 a	 solution	 of	 clorox	 for	 3	 minutes,	 soaked	 in	 a	 solution	 of	
antifungal	 for	 10	minutes,	 soaked	 in	 alcohol	 70%	 for	3	minutes,	 and	 then	 transferred	
into	 a	 glass	 beaker	 sterile	 inside	 LAF	 room	and	 soaked	 in	 sterile	distilled	water	 for	 3	
minutes.	
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2.2. Condition	of		Culture	
	
The	 explants	 were	 cultured	 in	 Murashige	 and	 Skoog	 (MS)	 (Arismarsetiowati,	
2012)	medium	with	3%	sucrose,	pH	of	the	medium	around	5.7	to	5.8	and	then	incubated	
in	 a	 dark	 room	with	 temperature	22‐25oC.	 The	 explants	were	 cultured	 for	 30	 days	 to	
form	a	callus.	NAA	and	Kinetin	treatment	combinations	are	as	follows:	
	
	Table	1.	Various	medium	concentration	
medium	 Concentration	
M1	 MS	0	
M2	 MS	+	NAA	0.5	mg/L	+	Kinetin	1	mg/L	
M3	 MS	+	NAA	1	mg/L	+	Kinetin	1	mg/L	
M4	 MS	+	NAA	1	mg/L	+	Kinetin	0.5	mg/L	
	
2.3. Data	Analysis	
 
Observation	conducted	during	30	days	to	form	a	callus.	Observation	data	includes	
the	rate	of	callus	induction,	texture	and	color	of	callus	analyzed	descriptively.	
 
 
3. Results	and	Discussions	
 
Study	 on	 somatic	 embryogenesis	 Moringa	 oleifera	 by	 the	 addition	 of	 various	
concentrations	 of	 NAA	 and	 Kinetin	 on	 MS	 medium	 in‐vitro	 showed	 an	 induction	 of	
callus.	According	to	(Murashige	and	Skoog,	1962),	the	callus	is	initiated	trough	in‐vitro	
method	 by	 putting	 the	 plant	 tissue	 slices	 called	 explant	 on	 the	 medium	 in	 a	 sterile	
condition.	
	
The	 parameters	 of	 experiment	 include	 the	 rate	 of	 callus	 induction,	 color	 and	
texture	 of	 callus.	 The	 rate	 calculation	 of	 callus	 induction	 is	 done	 from	 the	 first	 of	
inoculation	until	the	callus	of	Moringa	is	emerge	within	the	period	of	observation	for	30	
days.	 The	 color	 and	 texture	 of	 the	 callus	was	 observed	 through	 physical	 changes	 that	
occur	in	the	growth	of	Moringa	leaf	explants.	
	
	
medium	 Average	rate	(days)	 Color	 Texture	
M1	 0	 ‐	 ‐	
M2	 14	 White	 Compact	
M3	 0	 ‐	 ‐	
M4	 0	 ‐	 ‐	
	
The	 result	 of	 callus	 induction	 showed	 that	 callus	 emerge	 only	 in	 the	medium's	
treatment	 of	M2	with	 an	 average	 rate	 of	 callus	 induction	 on	 the	 14th	 day.	While	 the	
medium's	treatment	of	M1,	M3	and	M4	do	not	indicate	the	presence	of	callus.	
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Figure	1.	The	result	of	callus	induction	on	the	lateral	part	of	Moringa	leaf	explants	in	M2	medium	(black	circle)	
The	 texture	of	 callus	on	M2	medium	 is	 compact	 and	has	a	white	color.	 Likewise	
with	other	medium	explant	white	although	not	induced	callus.	
	
Based	on	 referrence	 (George	and	Paul,	 2008),	 a	 variation	of	PGR	with	 a	 ratio	of	
NAA	:	Kinetin	(0.5:1)	shows	the	best	variation	of	PGR	to	encourage	the	growth	of	callus	
induction	from	Moringa	leaf	explants.	Growth	of	callus	formed	at	the	edge	of	the	explant	
(part	of	the	injury)	is	in	direct	contact	with	the	medium	called	the	Callogenesis	(Fatima	
and	Perveen,	2016).	This	is	because	the	process	making	of	medium	nutrient	by	explant.	
The	absorption	of	nutrients	will	be	better	if	direct	contact	between	the	medium	with	the	
abaxial	leaves.	The	emergence	of	callus	on	the	injured	due	to	the	stimulation	of	tissue	in	
the	 explants	 to	 cover	 the	 wound.	 Cell	 division	 that	 leads	 to	 the	 induction	 of	 callus	
occurred	on	 their	 response	 to	 cuts	and	supply	natural	or	artificial	hormones	 from	 the	
outside	in	explants	(Robbiani	et	al.,	2010).	
	
NAA	role	in	stimulating	the	growth	of	callus,	root,	division	cell,	elongation	cell,	the	
organs	 and	 stimulate	 the	 apical	 dominance	 in	 meristem	 tissue	 with	 a	 certain	
combination	with	other	PGR	(George	and	Sherrington,	1993).	Kinetin	acts	as	a	synthetic	
compound	 of	 cytokines	 hormones	 that	 play	 a	 role	 in	 the	 increase	 of	 induction	 and	
development	 of	 plants	 (Dwimahyani,	 2005).	 The	 high	 activity	 of	 cytokines	 than	 the	
auxin	 with	 lower	 concentrations	 can	 induce	 the	 embryogenic	 callus	 induction	
(Yamamoto	et	al.,	2012).	
	
In	 the	 treatment	 of	 M1	 medium	 does	 not	 appear	 any	 callus.	 According	 to	
(Purnamaningsih,	2006),	the	factors	influencing	the	growth	of	explants	are	the	type	and	
the	concentration	of	used	growth	regulators.	If	there	is	no	additional	PGR,	so	there	is	no	
stimulation	to	trigger	the	induction	of	callus.	
	
In	the	treatment	of	M3	and	M4	medium	did	not	show	the	induction	of	callus	due	to	
variations	 in	 the	 concentration	 of	 PGR	 between	 NAA	 and	 Kinetin	 that	 do	 not	 fit	 in	
inducing	 callus	 (Yamamoto	 et	 al.,	 2012).	 Explants	 have	 the	 ability	 to	 produce	
endogenous	 auxin.	 The	 addition	 of	 high	 auxin	 in	 the	 culture	 medium	 causes	
disproportionate	 interaction	with	 endogenous	 auxin	 and	 therefore	 can	not	 induce	 the	
callus	(Lidyawati	et	al.,	2012).	Auxin	hormones	induces	the	secretion	of	H+	ions	out	of	
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the	cell	through	the	cell	wall.	Acidification	of	the	cell	wall	causing	K+	ions	are	taken	to	
reduce	the	potential	water	and	cells,	as	a	result	of	water	 into	 the	cells	and	the	cells	to	
swell.	 Auxin	 also	 influences	 the	metabolism	 of	 RNA	 and	 protein	 metabolism	 through	
transcription	(Rahmaniar,	2007).	
	
The	 formed	 callus	 has	 a	 compact	 texture	 and	white	 color.	 The	 compact	 texture	
illustrates	the	power	of	regeneration	to	form	shoots	and	root.	According	to	(Amin	et	al.,	
2007),	 callus	be	able	 to	 has	 compact	 texture	 if	 the	 cell	 or	 another	part	 of	 cells	 do	not	
easily	separated	and	the	texture	is	hard	(Gunawan,	1988).	The	texture	of	compact	callus	
is	the	effect	of	cytokinin	and	auxin	affects	the	water	potential	inside	the	cell.	Auxin	will	
loosen	 the	 fibers	 of	 the	 cell	 wall,	 making	 the	 cell	 walls	 more	 flexible	 and	 nutrients	
contained	in	the	medium	will	diffused.	This	will	continue	until	the	water	potential	and	
osmotic	 potential	 balanced	 and	 cells	 become	 turgid.	 Turgid	 cells	with	 the	 addition	 of	
cytokines	will	influence	the	division	and	elongation	cell	so	that	the	induction	of	the	cell	
wall	more	quickly	and	be	compact	callus.	
	
The	 white	 color	 of	 callus	 caused	 by	 the	 absence	 of	 light	 on	 the	 placement	 of	 a	
culture	bottle	 in	dark	room.	 It	aims	 to	accelerate	 the	growth	of	explants.	According	 to	
(Evans	 et	 al.,	 2003),	 the	 lack	 of	 light	 during	 the	 development	 of	 plant	 will	 cause	
etiolation	symptoms,	which	the	stem	will	grow	faster	but	weak	and	the	leaves	are	small,	
thin	and	pale	(not	green).	Etiolation	symptoms	are	caused	by	a	lack	of	light	or	the	plants	
are	in	a	dark	room.	
	
The	 white	 color	 of	 callus	 has	 not	 contain	 chloroplasts,	 but	 it	 contains	 starch	
granules	which	is	a	polysaccharide	deposits	in	plants.	Lighting	factors	also	play	a	role	in	
the	induction	of	callus.	The	color	change	that	occurs	in	callus	due	to	the	pigment	and	is	
affected	by	nutritional	and	environmental	factors	such	as	light	(Gunawan,	1988).	
	
4. Conclusion	
	
The	most	effective	concentration	of	plant	growth	regulator	for	callus	induction	of	
Moringa	 oleifera	 leaf	 explants	 was	 MS	 medium	 supplemented	 with	 NAA	 0.5	 ppm	 +	
Kinetin	1	ppm)	with	the	average	rate	of	callus	induction	on	day	14.	
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